Identification and characterization of infectious bursal disease virus subviral particles by capillary zone electrophoresis: potential application for vaccine production and quality control.
The infectious bursal disease (IBD) causes immunosuppression in chicken of all ages and high mortality in young chicken, posing serious threat to poultry industry worldwide. One promising strategy for preventing this highly contagious disease is using recombinant subunit vaccine, employing VP2 subviral particles (SVP) as epitomic antigen. Analytical techniques of viral-like particles such as SDS-PAGE, western blot, or high-performance size-exclusion chromatography have been widely applied, but mostly unsatisfactory. In the present study, a simple, fast and cost-effective capillary zone electrophoresis (CZE) method with UV-detection was developed to analyze purified IBDV-SVP (expressed by Escherichia coli system) using commercial monoclonal antibody (mAb) against VP2. To find satisfying CZE conditions, injection mode, separation voltage, and separation buffer were explored. Through the modified CZE, mAb and SVP could be well separated and shown distinct peaks in the electropherogram. Furthermore, to determine the stoichiometry, the area of the mAb peak versus SVP/mAb binding ratio was plotted and indicated that 2 or 3 receptor molecules were bound per SVP. The purity and integrity of SVP and the interactions between SVP and mAb could be analyzed by the developed simple CZE-UV method in less than half hour. This CZE-UV method proved to be a valuable and useful tool in detection, characterization, and quantification of IBDV-SVP and the mAb, offering potential applications of in-process quality control of vaccine production, surveillance of serum antibody produced against IBDV infection, or vaccine immunization.